Use of omentum as an in vivo cell culture system in tissue engineering.
Many modifications of in vitro culture techniques have been applied to promote tissue formation, resulting in limitations. Because the omentum is composed of lobes of adipose tissue with abundant blood vessels and has been used for organ reconstruction, we used the omentum as an in vivo culture system to promote cellular proliferation upon the scaffold. Two kinds of autogenous cells, oral epithelial cells and rib chondrocytes, obtained from canine were isolated and then seeded on porous poly-lactic-glycolic acid scaffolds of a pre-determined shape and size. Comparison was performed in two groups. In Group 1, cell-polymer constructs were cultured in vitro for 2 weeks, and in group 2, cell-polymer constructs were cultured in vitro for 1 week following the same protocol as group 1 but were then implanted into the omentum of same canines for the next week. We performed histologic analysis of tissue formation between the two groups. In group 1, seeded cells were presented spatially along the porous polymer surface only. However, in group 2, the cell-polymer constructs maintained their original dimensions and showed formation of a multicell layered structure with abundant blood vessels. We concluded that the use of the omentum as an in vivo culture medium offers possibilities as an efficient and effective method for tissue engineering with greater vascularization and more consistent cell spacing throughout the construct.